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Wh^t is claimed is: 

. \A method for manufacturing a hollow rack shaft 
>mprisinb : 

a first step for forming a substantially flat and 
rectangular plate workpiece into a gutter- like shaped 
workpiece ; \ said gutter-like shaped workpiece has a flat 
bottom portiion, a pair of semi - circular bottom portions- 
extending f^om each longitudinal side of said flat bottom 
portion and aipair of leg-like side wall^extending upwardly 
in parallel f ram each lateral side of said flat bottom portion 
and said semi \circular portions; 

a secondVstep for forming a row of rack teeth on said 
flat bottom pontion of said gut ter - shaped workpiece; and 
a third step for forming said workpiece into a hollow 
shape by bending said leg-like side walls by butting edges 
of said walls eacn other; 

wherein a sunface of a die set used in said first step 
is inclined in longitudinal direction of said workpiece so 
as to cancel elastic recovering of said workpiece when said 
workpiece is removed! from said die set. 



2. A method for\ manufacturing a hollow rack shaft 
comprising : 

a first step for forming a substantially flat and 
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rectangular plate workpiece into a gutter- like shaped 
workpiece; said gutter- like shaped workpiece has a flat 
bottom portion, a pair of semi - circular bottom portion^ 
extending from each longitudinal side of said flat bottom 
portion andla pair of leg- like side wall extending upwardly 
in parallel from each lateral side of said flat bottom portion 
and said sem\L - circular portions; 

a seconp step for forming a row of rack teeth on said 
flat bottom pbrtion of said gu tter - shaped workpiece; and 
a third step for forming said workpiece into a hollow 
shape by bendinVj said leg- like side walls by butting edges 
of said walls each other; 

wherein a &ie set used in said second step provides 
a complementary surface to a row of rack teeth formed on 
said flat bottom portion and said surface prevj r oujrli^provides 
a shape to cancel elastic recovering of said workpiece when 
said workpiece is removed from said die set. 



3. A die set used in a method for manufacturing a 
hollow rack shaft, said method comprising; 

a first step for\forming a substantially flat and 
rectangular plate workpiece into a gutter- like shaped 
workpiece; said gutter-lake shaped workpiece has a flat 
bottom portion, a pair o A semi - circular bottom portion 
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extending from each longitudinal side of said flat bottom 
portion and a pair of leg- like side wall extending upwardly 
in parallel from each lateral side of said flat bottom portion 
and said semi - circular portions; 

a second step for forming a row of rack teeth on said 
flat bottom portion of said gut ter - shaped workpiece; and 

a thircft step for forming said workpiece into a hollow 
shape by bending said leg-like side walls by butting edges 
of said walls each other; 

wherein, a die set used in said second step provides 
a complementary surface to said semi - circular bottom portion 
and a surface of \said die set is inclined in longitudinal 
direction of said workpiece so as to cancel elastic recovering 
of said workpiece ^hen said workpiece is removed from said 
die set. 



4. A die set used in a method for manufacturing a 
hollow rack shaft, said method comprising; 

a first step fon forming a substantially flat and 
rectangular plate workniece into a gutter- like shaped 
workpiece; said gutter- iike shaped workpiece has a flat 
bottom portion, a pair ofi semi - circular bottom portion 
extending from each longinudinal side of said flat bottom 
portion and a pair of leg- like side wall extending upwardly 
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in parallel from each lateral side of saidflat bottom portion 
and said semi - circular portions; 

a secyond step for forming a row of rack teeth on said 
flat bottonAportion of said gut ter- shaped workpiece; and 

a third step for forming said workpiece into a hollow 
shape by bending said leg-like side walls by butting edges 
of said walls \each other; 

wherein a\die set used in said second step provides 
a complementary \surf ace to a row of rack teeth formed on 
said flat bottom port ion and said surf ace P^evJ^ous^yprov ides 
a shape to cancel elastic recovering of said workpiece when 
said workpiece is removed from said die set. 



5\ A method for manufacturing a hollow rack shaft 
comprising ; 

a ffirst step for forming a substantially flat and 



rectangular 
workpiece; s 
bottom por tio 
extending f 
portion and 



plateytforkpiece into a gutter-like shaped 

tter-like shaped workpiece has a flat 
air of semi - circular bottom portion 



rem sac 



ch longitudinal side of said flat bottom 
of leg- like side wall^extending upwardly 
in parallel from eaVh lateral side of saidflat bottom portion 
and said semi - circiMar portions; 

a second step for forming a row of rack teeth on said 
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flat\ bottom portion of said gut ter - shaped workpiece; and 
a third step for forming said workpiece into a hollow 
shape Ipy bending said leg-like side walls by butting edges 

of saiA walls, each other; 

\ ^ 

wherein a surface of a die set used in said second 
step is pbrovided with a plurality of recesses for releasing 
surplus ntaterial of said workpiece in a die clearance at 
a stroke end of press - forming . 
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6. A\die set used in a method for manufacturing a 
hollow rack\shaft, said method comprising; 



a firs 
rectangular 
workpiece ; 
bottom port 
extending f 



r\ forming a substantially flat and 
p^ate /^orkpiece into a gutter- like shaped 

futtter-like shaped workpiece has a flat 
emi -circular bottom portion 
arm dach longitudinal side of said flat bottom 
portion and a pair of leg- like side wall extending upwardly 
in parallel from each lateral side of said flat bottom portion 
and said semi - circular portions; 

a second stepvfor forming a row of rack teeth on said 
flat bottom portion >pf said gutter - shaped workpiece; and 
a third step forXforming said workpiece into a hollow 
shape by bending said l^g-like side walls by butting edges 

of said walls each othei 

\ 
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/herein, a surface of said die set used in said second 
step isWovided with a plurality of recesses for releasing 
surplus material of said workpiece in a die clearance at 
a stroke \end of press - forming . 

7. A die set according to claim 6, wherein, each die 
of said die\ set is divided into a plurality of segments at 
said recesses. 



8. A di^ set according to claim 7 , wherein, saidrecess 
is located at ^ posijferfonN^here a protrusion formed by said 
recess does not\ interfere^with a pinion engaged with said 
rack 



9. A ddije ^t\accor<ii>iig to claim 6 , wherein, saidrecess 
is located at a position where a protrusion formed by said 
recess does not interfere with a pinion engaged with said 
rack . 

10. A method foi\ manufacturing a hollow rack shaft 
comprising : 

a first step for farming a substantially flat and 
rectangular plate workpiece into a gutter-like shaped 
workpiece; said gutter- like shaped workpiece has a flat 
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bottom Aortion, a pair of semi - circular bottom portion 
extending from each longitudinal side of said flat bottom 
portion and a pair of leg-like side wall extending upwardly 
in parallel from each lateral side of said flat bottom portion 
and said semi - circular portions; 

a second step for forming a row of rack teeth on said 
flat bo t torn \por tion of said gut ter - shaped workpiece; and 
a thira step for forming said workpiece into a hollow 
shape by bending said leg-like side walls by butting edges 
of said walls\each other; 

wherein, \ s^td second step further comprises a 
step and a main forming step; 
inary forming step, a rowof intermediate 
s y taiatia , S4y equal to the finally required pitch 
he finally required pressure angle is 



preliminary fo 

at said 
rack teeth s 
and smaller 



than 

formed; and 

at said main forming step, a row of rack teeth with 
required tooth shape* is formed. 



11. A method according to claim 10, wherein, 
a surface of said\die set used in said main forming 
step is provided with a plurality of recesses for releasing 
surplus material of said yorkpiece in a die clearance at 
a stroke end; and 
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each die of said die set is divided into a plurality 
of segments at said recess. 
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12. lA method for manufacturing a hollow rack shaft 
comprising :l 

a first step for forming a substantially flat and 
rectangular \plate workpiece into a gutter-like shaped 
workpiece; said gutter- like shaped workpiece has a flat 
bottom portion, a pair of semi - circular bottom portion 
extending frcwn each longitudinal side of said flat bottom 
portion and a roair of leg- like side wall extending upwardly 
in parallel from each lateral side of said flat bottom portion 
and said semi - Qi^rcjular portions; 

a second for forming a row of rack teeth on said 

flat bottom pybrfc^l&n of said gutter - shaped workpiece; and 
a third^te^A foi'^Qxming said workpiece into a hollow 
shape by bending sAid leg-like side walls by butting edges 
of said walls eachyother; 

wherein, said\third step is executed with inserting 
a mandrel with a semicircular upper half portion. 



13. A mandrel used in a method for manufacturing a 
hollow rack shaft, said\ method comprising: 

a first step for forming a substantially flat and 
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rectangular plate workpiece into a gutter-like shaped 
workpiece;! said gutter - 1 ike shaped workpiece has a flat 
bottom portion, a pair of semi - circular bottom portion 
extending nrom each longitudinal side of said flat bottom 
portion and a pair of leg-like side wall extending upwardly 
in parallel from each lateral side of said flat bottom portion 
and said semi - circular portions; 

a second step for forming a row of rack teeth on said 
flat bottom pcxrtion of said gu tter - shaped workpiece; and 
a third step for forming said workpiece into a hollow 
shape by bending saod le^-like side walls by butting edges 

a)ph 4>ther; 

i$/mfrndrel is provided with a semicircular 
andv^is inserted between said leg-like 
said third step is executed. 



of said walls e 

wherein 
upper half po ; 
side walls w 



14. A mandrel\ according to claim 12, wherein said 
mandrel is divided into two segments or more so that said 
segments are removed fnom said hollow rack shaft after said 
third step is executed, 
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